A study of protein-protein interactions in living cells using luminescence resonance energy transfer (LRET) from Renilla luciferase to Aequorea GFP.
We have previously reported that Escherichia coli and mammalian cells containing a fusion protein consisting of the Renilla luciferase linked to Aequorea GFP exhibited luminescence resonance energy transfer (LRET) from luciferase to GFP in the presence of coelenterazine. In this paper, we describe the construction of two gene fusions in which the cDNA for insulin-like growth factor II (IGF-II) is connected to the cDNA for a "humanized" GFP, and the cDNA for insulin-like growth factor binding protein 6 (IGFBP-6) is linked to a cDNA encoding the Renilla luciferase (RUC). The expression of the fusion gene constructs in CHO cells resulted in single polypeptides with the molecular weights expected for IGF-II-GFP and IGFBP-6-RUC, respectively, based on the use of antibodies against GFP and Renilla luciferase. The secretion of IGF-II-GFP from CHO cells was verified by fluorescence microscopy and the presence of IGFBP-6-RUC in the culture medium was confirmed by luminometry. The interaction between the two known binding partners, IGF-II and IGFBP-6, was monitored by measuring LRET from the IGFBP-6-RUC protein to IGF-II-GFP in the presence of coelenterazine, using a low-light imaging system and spectrofluorometry. Based on these data, luciferase-to-GFP LRET holds great promise for the study of protein-protein interactions in eukaryotic cells in real time.